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IMAGING DEVICE 
CROSS-REFERENCE TO RELATED APPLICATIONS 

This application incorporates each of U.S. Patent Application 
Ser. No. 09/324^52, filed on June 2, 1999^ U.S. Application 
Ser. No. 09/723,715, filed on November 28, 2000, U.S. 
Application Ser. No. 09/324,451, filed on June 2, 1999, U.S^ 
Application Ser. No. 09/351,534, filed on July 12, 1999, U.S. 
Application Ser. No. 09/510,923, filed on February 22, 2000, 
U.S. Application Ser. No. 09/510,927, filed on February 22, 
2000, U.S. Application Ser. No. 09/510,932, filed on February 
22, 2000, and U.S. Application Ser. No. 09/836,781, filed on 
April 17, 2001, and U.S. Patent Application Ser. No. 
09/887,789, filed on July 22, 2001, in its entirety by 
reference. This application also claims the benefit of each 
of U.S. Patent Application Ser. No. 60/285,193, filed on April 
20, 2001, U.S. Patent Application Ser. No. 60/300,107, filed 
on June 22, 2001, and U.S. Patent Application Ser. No. 
60/344,648, filed on December 31, 2001, each of which is 
expressly incorporated herein in its entirety by reference. 

FIELD OF THE INVENTION 

The present invention relates to an imaging device which may 
be used in conjunction with a surgical device. 

BACKGROUND INFORMATION 

Surgeons utilize various surgical instruments for inter- 
abdominal, inter-thoracic and other similar surgical 
procedures. Typically, surgeons desire to perform these 
procedures using minimally invasive surgical techniques. In 
an endoscopic procedure, for example, a small incision is made 
in a patient and an endoscope is inserted therein in order to 
view the body cavity in which the surgeon intends to perform 
the surgery. These types of surgical procedures typically 
require the use of an endoscope which enables the surgeon to 
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obtain a view of the body cavity and the manipulation of a 
surgical device used during the surgery. Many times, the 
surgeon inserts both the endoscope and the surgical device 
either through the same incision or may use separate incisions 
for each device. In most surgical procedures using an 
endoscope, a member of the surgical team may continuously 
monitor the positioning of the endoscope in order maintain a 
suitable view of the body cavity and the manipulation of the 
surgical device. 

In addition to the use of an endoscope, some surgical devices 
include an arrangement to indicate the position of the 
components while in use. A remote status indicator may 
provide this information to the user via a LCD indicator which 
is coupled to an electromagnetic sensor. In one exemplary 
embodiment, a surgical instrument may include an anvil portion 
and a staple, blade and reservoir (SBR) portion. The surgical 
instrument detachably couples to an electro-mechanical driver 
device via a shaft. The surgeon advances the shaft and the 
SBR portion of the attachment into the body cavity. The base 
of the anvil portion and the outer edge of the SBR housing may 
include an electromagnetic sensor which is coupled to the LCD 
indicator of the handle, thereby permitting the surgeon to 
know the position of the anvil and the SBR during the surgical 
procedure . 

Although the use of the LCD indicator, as described above, 
provides the surgeon with some information regarding the 
position of the surgical instruments, such an LCD indicator 
may be used in conjunction with an endoscope. By using the 
endoscope and additionally the LCD indicator, the surgeon may 
receive visual images of the body cavity (via the endoscope) 
and an indication of the position of the surgical instrument 
during the surgery (via the LCD indicator) . It would be 
advantageous to provide an imaging device that couples to a 
surgical instrument itself. Such an imaging device may 
provide a surgeon with both images of the body cavity and the 
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manipulation of the surgical instrximent during the procedure. 
It would also be advantageous to provide an imaging device 
which is reusable on various surgical instruments that are 
adapted to receive it . 



SUMMARY 

In one embodiment according to the present invention, an 
imaging unit is provided, including a housing configured to 
detachably couple to an outer surface of a surgical device, 
and an image capture arrangement configured to generate image 
data; the imaging unit may also include a circuit arrangement 
disposed within the housing and electrically coupled to the 
image capture arrangement, in which the circuit arrangement is 
configured to communicate the image data to at least one 
remote device , 



In another embodiment according to the present invention, a 
surgical attachment is provided, including a surgical device, 
and an imaging unit having a housing configured to detachably 
couple to an outer surface of the surgical device and an image 
capture arrangement configured to generate image data; the 
imaging unit may further include a circuit arrangement 
disposed within the housing and electrically coupled to the 
image capture arrangement, in which the circuit arrangement is 
configured to communicate the image data to at least one 
remote device. 



In another embodiment according to the present invention, a 
surgical system is provided, including an electro-mechanical 
driver device, a surgical device detachably coupled to the 
electro-mechanical driver device, and an imaging unit having a 
housing configured to couple to an outer surface of the 
surgical device and an image capture arrangement configured to 
generate image data; the imaging unit may further include a 
circuit arrangement disposed within the housing and 
electrically coupled to the image capture arrangement, in 
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which the circuit arrangement is configured to communicate the 
image data to at least one remote device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates an exemplary surgical system 100 
according to the present invention. 

Figure 2a illustrates a circular surgical stapler attachment. 

Figure 2b illustrates a linear surgical stapler. 

Figure 3a illustrates a first exemplary imaging device 
according to the present invention configured to couple to a 
surgical device. 

Figure 3b illustrates the imaging device of Figure 3a, with 
the surgical device coupled to the imaging device. 

Figure 4a illustrates an exemplary image capture arrangement 
according to the present invention. 

Figure 4b is a side view of the image capture arrangement 
illustrated in Figure 4a. 

Figure 5 illustrates an exemplary circuit arrangement 
according to the present invention. 

Figure 6 illustrates an exemplary power supply arrangement 
according to the present invention for providing electrical 
power to an imaging device. 

Figure 7a illustrates another exemplary imaging device in the 
form of an imaging pod. 

Figure 7b is a side view of the imaging device illustrated in 
Figure 7a showing further detail. 
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Figure 7c illustrates a surgical attachment with an imaging 
pod coupled to a surgical device- 

Figure 8a illustrates another exemplary imaging pod according 
to the present invention. 

Figure 8b illustrates an exemplary receptacle of a surgical 
device configured to receive the imaging pod illustrated in 
Figure 8a. 

Figure 9 illustrates another exemplary surgical attachment 
according to the present invention. 

DETAILED DESCRIPTION 

Referring now to Figure 1, there is seen a surgical system 
100. Surgical system 100 includes an electro-mechanical 
driver device 110 detachably coupled to a surgical attachment 
120. Such an electro-mechanical driver device is described 
in, for example, U.S. Patent Application Ser. No • 09/723,715, 
entitled "Electro-Mechanical Surgical Device," U»S. Patent 
Application Ser. No. 09/836, 781, entitled "^Electro-Mechanical 
Surgical Device, filed on April 17, 2001, and U.S. Patent 
Application Ser. No. 09/887, 789, entitled "'Electro-Mechanical 
Surgical Device,'' filed on June 22, 2001, each of which is 
expressly incorporated herein in its entirety by reference. 
Electro-mechanical driver device 110 may include, for example, 
a remote power console (RPC) 105, which includes a housing 115 
having a front panel 125. Mounted on front panel 125 are a 
display device 130 and indicators 135a, 135b, A connection 
slot 140 is also provided on front panel 125. Electro- 
mechanical driver device 110 may also include a video display 
145, e.g., a television monitor, computer monitor, CRT or 
other viewing device, attached to the RPC 105. Video display 
145 may receive, for example, image signals (e.g., video 
signals) from an imaging device 195. The electro-mechanical 
driver device 110 may also include a reception system 150 
having a receiver or transceiver 155 and circuitry 160 
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operable to convert signals received from the imaging device 
195 into a form suitable for display on video display 145. 
The reception system 150 may also include a memory device 165 
for buffering and/or storing processed image data received 
from the imaging device 195. 

A flexible shaft 17 0 may extend from housing 115 and may be 
detachably secured thereto via a first coupling 175. The 
distal end 180 of flexible shaft 170 may include a second 
coupling 185 adapted to detachably secure the surgical 
attachment 120 to the distal end 180 of the flexible shaft 
170. 

Disposed within the interior channel of the flexible shaft 
170, and extending along the length thereof, may be rotatable 
shafts, steering cables, one or more data transfer cables and 
power transfer leads^ all of which terminate at the second 
coupling 185 at the distal end 180 of the flexible shaft 170. 
The electro-mechanical driver device 110 may include a motor 
system (not shown) , which includes one or more motors 
configured to rotate the drive shafts and to apply tension or 
otherwise drive the steering cables to thereby steer the 
distal end 180 of the flexible shaft 170. 

Various types of surgical devices 190 may be attached to the 
distal end 180 of the flexible shaft 170, such as a circular 
surgical stapler attachment (CSS) 250, shown schematically in 
Figure 2a. The CSS 250 includes a coupling 255 adapted by 
size and configuration to cooperate with the second coupling 
185 of flexible shaft 170 to detachably couple the CSS 250 
thereto. CSS 250 includes an anvil portion 260 having an 
anvil 2 65 mounted on the distal end of an anvil stem 270. The 
anvil stem 270 is extended and retracted by the operation of 
an anvil drive shaft (not shown) , which is rotatably secured 
within the body portion 275 of the CSS 250. CSS 250 further 
includes a staple driver/ cutter mechanism (not shown) within 
the body portion 275 • In operation^ the extension and 
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retraction of the anvil 265 and the staple driver/cutter may 
be effected by the operation of motors within the electro^ 
mechanical driver device 110, Movement and control of the 
anvil 2 65 and staple driver/cutter may be performed through 
the use of a remote control unit (not shown) , The position 
and location of the anvil 2 65 and staple driver/cutter are 
indicated by signals transmitted to the electro-mechanical 
driver device 110 and displayed for the user on the display 
device 130 and indicators 135a, 135b, CSS 250 further 
includes a data connector (not shown) adapted to electrically 
and communicatively couple to second coupling 185, 

Referring now to Figure 2b, there is seen another exemplary 
surgical device 190 as a linear surgical stapler 205, such as 
described in detail in U.S. Patent Application No. 09/324,452 
which is expressly incorporated herein by reference in its 
entirety. The linear surgical stapler 205 may include a 
separating jaw system comprising a lower jaw 210, an upper jaw 
215 and a coupling 220. Coupling 220 may include two 
hexagonal shaped sockets 225a, 225b into which second coupling 
185 of flexible shaft 170 is detachably received. At the 
distal tip of the upper jaw 215 and lower jaw 210 may be 
situated two opposing magnetic sensors 230, 235, each coupled 
to a circuit component (not shown) which connects to the 
electro-mechanical driver device 110 via flexible shaft 170. 
When the lower and upper jaws 210, 215 come together, the 
circuit is closed and indicators 135a, 135b of the electro- 
mechanical driver device 110 provide a signal indicating that 
the stapling mechanism (not shown) of lower jaw 210 may be 
safely fired. The linear surgical stapler 205 may also 
include a shaft and driver component configured to close jaws 
210, 215 onto tissue and to drive staples into the tissue for 
closure. The magnetic sensors 230, 235 and circuitry 
associated with the linear surgical stapler attachment 205 may 
also, for example, provide a user with an indication when a 
section of tissue has been fully clamped. 
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The linear surgical stapler 205 may also include electrodes 
(not shown) . The electrodes may receive RF energy through 
contacts 24 0 and enable the coagulation and/or anastomosing of 
tissue. The linear surgical stapler attachment 205 may 
incorporate various electrode and/or stapling configurations, 
as described in U.S. Patent Application Ser, No • 60/285,113, 
entitled ""A Surgical Linear Clamping, Stapling, and Cutting 
Device", filed on April 20, 2001 and U.S, Patent Application 
Ser. No. 60/289,370, entitled ^Bipolar Surgical Device" filed 
on May 8, 2001, each of which is expressly incorporated herein 
by reference in its entirety. 

Although Figure 2a, 2b show only a circular surgical stapler 
and a linear surgical stapler, respectively, it should be 
appreciated that the surgical device 190 may include other 
arrangements. For example, surgical device 190 may include a 
trocar device, as described in U.S. Patent Application No. 
10/098,217, filed on March 14, 2002, which is expressly 
incorporated herein by reference . 

Referring now to Figure 3a, there is seen a first exemplary 
imaging device 300 configured to couple to the surgical device 
190, for example, a linear stapler or a circular surgical 
stapler. Imaging device 300 includes a housing 305 having a 
bore 310, an image capture arrangement 315 (e.g., a camera), a 
circuit arrangement 320 electrically coupled to the image 
capture arrangement 315, and a power supply arrangement 330 
for supplying power to the imaging device 300. 

The imaging device 300 is suitably configured to slidably 
receive the surgical device 190 within bore 310. For this 
purpose, the surgical device 190 may be inserted into the bore 
310 in a first direction 325, as shown in Figure 3b. Once 
inserted, a coupling mechanism (not shown) may hold the 
surgical device 190 in place within the bore 310. 
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It should be appreciated that the coupling mechanism may 
include any arrangement suitable for detachably holding the 
surgical device 190 in place within the bore 310, such as, 
clamps, nuts, bolts, clasps, straps, a f rictional-f it 
arrangement, a snap-fit arrangement, etc. Thus, the imaging 
device 300 may be detachably coupled to or mounted on an outer 
surface of the surgical device 190. Configured in this 
manner, after the imaging device 300 is used with the surgical 
device 190, the imaging device 300 may be removed from the 
surgical device 190 and reused on another surgical device. 
This may be particularly advantageous if, for example, the 
surgical devices are disposable with and it is desired to 
reuse the imaging device 300 several times. Of course, in an 
alternate embodiment, the surgical device 190 may be 
permanently coupled to the imaging device 300. 

Although Figures 3a, 3b show bore 310 having a cylindrical 
shape, it should be appreciated that bore 310 may be suitably 
shaped and configured to provide compatible attachment to 
other surgical devices, which may or may not be cylindrical in 
shape . 

Referring now to Figure 4a, there is seen a frontal view of 
the image capture arrangement 315 illustrated in Figures 3a, 
3b showing further detail. As shown in Figure 4a, the image 
capture arrangement 315 includes a lens 405, a light source 
410 for illuminating an object to be imaged (e.g., fiber optic 
light sources, light bulbs, LEDs, etc.), an image sensor 440 
(e.g., a light sensitive device such as a CCD or CMOS-type 
image sensor) positioned to capture an image via the lens 4 05. 
In one embodiment, the image capture arrangement 315 may 
further include a cleaning arrangement 415 for cleaning debris 
from the lens 405. Each of the lens 405, the light source 
410, the image sensor 440, and the cleaning arrangement 415 is 
coimaunicatively coupled to data bus 430. 
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In operation, the image sensor 440 receives an image as seen, 
for example, from the distal end of the surgical device 190 
via lens 4 05 • The image capture arrangement 315 generates 
image data in accordance with the image and communicates the 
image data to the circuit arrangement 320 via data bus 430. 

In the exemplary embodiment shown, the image sensor 440 is 
positioned behind the lens 405. However, the image sensor 440 
may be arranged in a position remote from the lens 405, with 
light from the lens 405 being transmitted to the image sensor 
440 via, for example, fiber optic connections. In one 
exemplary embodiment, the image sensor 440 is positioned in 
the housing 305. In another exemplary embodiment, the image 
sensor 440 is positioned in the flexible shaft 170, a coupling 
thereto, and/or the electro-mechanical driver device 110. In 
any event, image data may be transmitted to the electro- 
mechanical driver device via a wireless or wired connection. 

Referring now to Figure 4b, there is a side view of the image 
capture arrangement 315 illustrated in Figure 4a. The 
cleaning arrangement 415 may include, for example, hollow 
stems 420 for dispersing an air/water mixture across lens 405. 
For this purpose, proximal ends (not shown) of the hollow 
stems 420 may receive the air/water mixture from a remote 
source (not shown) , for example, the electro-mechanical driver 
device 110. The air/water mixture is propelled through the 
hollow stems, exiting the distal ends 425 of the hollow stems 
420. In this manner, the air/water mixture is dispersed 
across the lens 4 05 to help clean debris from the lens 4 05 
during use. 

In addition to communicating the image data to the circuit 
arrangement 320 via data bus 430, the image capture 
arrangement 315 receives control data from the circuit 
arrangement 320 via the data bus 430. The control data may, 
for example, control zooming of the lens 405, control the 
illumination produced by the light source 410, and/or control 
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the fl ow rate of the air/watei" itiixtuire propelled through * the 
hollow stems 420 of the cleaning arrangement 415 • 

It should be appreciated that the image capture arrangement 
315 may include one or more lenses 405, one or more image 
sensors 440, and/or one or more light sources 410. Multiple 
lenses 405 and/or image sensors 44 0 may permit a user to 
switch between different lenses 4 05 to obtain multiple views 
at different perspectives. For example, the user may view 
different images through every step of a surgical procedure. 
Furthermore, multiple lenses may permit panoramic or wide 
views . 

Referring now to Figure 5, there is seen further detail of the 
circuit arrangement 320 illustrated in Figures 3a, 3b. The 
circuit arrangement 320 includes circuitry suitable for 
receiving the image data from the image capture arrangement 
315 and communicating the image data to a remote source, such 
as the electro-mechanical driver device 110. The circuitry 
may be physically situated, for example, on a rigid or 
flexible circuit board situated within the housing 305 of the 
imaging device 300. Circuit arrangement 320 may include a 
processing arrangement 505, a memory device 510, user input 
arrangement 525, and a transmission arrangement 515, each of 
which is communicatively coupled via data bus 520. The data 
bus 430 of the image capture arrangement 315 is also 
communicatively coupled to the data bus 520. In this manner, 
the image data may be received from the image capture 
arrangement 315 and communicated to the processing arrangement 
505 and/or the memory device 510 via data bus 520. 

The memory device 510 may include any read/writable memory 
device capable of storing the image data, such as RAM, FLASH, 
EPROM, EEPROM, etc. The image data received from the image 
capture arrangement 315 may be, for example, stored directly 
on the memory device 510 for subsequent processing by the 
processing arrangement 505. In this manner, the memory device 
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510 receives the image data from the image capture arrangement 
315 and then communicate the image data to the processing 
arrangement 505. Alternatively, the image data may be 
transmitted directly to the processing arrangement 505 for 
processing. In this manner, the processing arrangement 505 
receives the image data from the image capture arrangement 315 
directly via the data bus 520. Additionally, the memory 
device 510 may receive and store processed image data from the 
processing arrangement 505 for subsequent additional 
processing and/or for direct transmission to the remote device 
via the transmission arrangement 515. Alternatively, the 
image data may be transmitted directly from the image capture 
arrangement 315 to a processor of the electro-mechanical 
driver device 110. 



The user input arrangement 525 is configured to receive 
commands from a user. The commands may include, for example, 
commands to zoom the lens 405, to switch between different 
views, to receive continuous (e.g., video) or still images, to 
control the illumination produced by the light source 410, to 
control the flow rate of the air/water mixture propelled 
through the hollow stems 420 of the cleaning arrangement 415, 
to switch to panoramic view, etc. 

For this purpose, the user input arrangement 520 may include, 
for example, a wireless receiver for receiving the commands 
wirelessly from a remote control unit. Alternatively, the 
user input arrangement 520 may include, for example, 
electrical contacts for communicatively coupling to the 
electro-mechanical driver device 110 via wires disposed within 
the flexible shaft 170or external to the flexible shaft 170. 
In this manner, the user input arrangement 520 may receive the 
commands via the remote power console 105 of the electro- 
mechanical driver device 110. 



The user input arrangement 52 0 generates user input data in 
accordance with the commands received from the user and 
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communicates the user input data to the processing arrangement 
505 via the data bus 520. The processing arrangement 505 is 
configured to control the image capture arrangement 315 and 
process the image data in accordance with the user input data 
received from the user input arrangement 520. 

To control the image capture arrangement 315, the processing 
arrangement 505 may generate control data for controlling the 
various functions of the image capture arrangement 315 in 
accordance with the user input data received from the user 
input arrangement 520. For this purpose, the processing 
arrangement 505 communicates the control data to the image 
capture arrangement 315 via data buses 430, 520. The control 
data may, for example, control zooming of the lens 405, 
control the illumination produced by the light source 410, 
and/or control the flow rate of the air/water mixture 
propelled through the hollow stems 420 of the cleaning 
arrangement 415. 

The processing arrangement 505 also processes the image data 
in accordance with the user input data received from the user 
input arrangement 520. In this manner, the processing 
arrangement 505 may process the image data to communicate 
continuous or still images, to perform a digital zoom, etc. 
In this manner, the imaging device 300 may provide a surgeon 
with a video image as the surgical attachment 12 0 is inserted 
and probed through, for example, the colon area of a patient. 
Both moving and still images may be provided to surgeon via 
the imaging device 300* For example, while the surgeon is 
probing the colon to locate cancerous tissue, the imaging 
device 300 may supply a continuous image of the colon. Should 
the surgeon encounter an image that he or she would prefer to 
view as a still image, the surgeon may instantaneously freeze 
the moving image by activating the corresponding control 
mechanisms. Accordingly, the freeze frame image may be 
manipulated as desired, i.e., rotated, zoomed and/o magnified. 
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The moving images may also be stored and manipulated as 
desired for subsequent visual analysis. 

The transmission arrangement 515 receives the processed image 
data from the processing arrangement 505 via the data bus 52 0 
and communicates the processed image data to the remote device 
(not shown) • For this purpose, the transmission arrangement 
515 may include a wireless transmitter operable to convert the 
processed image data into an RF transmission to be wirelessly 
received by the remote device. Alternatively, the 
transmission arrangement 515 may include, for example, 
electrical contacts for communicatively coupling to the 
electro-mechanical driver device 110 via wires disposed within 
or external to the flexible shaft 170. In this manner, the 
transmission arrangement 515 may communicate the processed 
image data to the video display 145 of the electro-mechanical 
driver device 110. 

Referring now to Figure 6, there is seen further detail of the 
exemplary power supply arrangement 325 illustrated in Figures 
3a, 3b. Power supply arrangement 325 includes a battery power 
unit 605 for providing electrical power to the imaging device 
300. The battery power unit 605 may include, for example, 
nickel cadmium batteries, nickel metal-hydride batteries, 
lithium batteries, etc. In addition to or in lieu of the 
battery power unit 605, power supply arrangement 325 may 
include power contacts 610 for receiving electrical power from 
an external source (not shown) , for example, the electro- 
mechanical driver device 110. In this manner, the electro- 
mechanical driver device 110 may transmit the electrical power 
to the power supply arrangement 325 via wires disposed within 
or external to the flexile shaft 170. 

The battery power unit 605 may be configured, for example, to 
provide electrical power to the imaging device 300 if the 
power contacts 610 are not receiving electrical power from the 
external source, for example, from the electro-mechanical 
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driver device 110. In this manner, the battery power unit 605 
may function as a ^battery-backup," to ensure that the imaging 
device 3 00 receives electrical power in the event power 
transmission from the external source is interrupted and/or 
removed. 



Referring now to Figure 7a, there is seen another exemplary 
imaging device in the form of imaging pod 700. The imaging 
pod 700 includes a housing 705 having an attachment 
arrangement 710 and an image capture arrangement 715 situated 
within the housing. The image capture arrangement 715 
includes one or more light sources 730 and an optical system 
720 with a focusing lens 735. The attacliment arrangement 710 
may include, for example, pins, spring loaded bearings, 
ridges, etc. configured to detachably couple the imaging pod 
700 to a corresponding receptacle of the surgical device 190. 
The housing 705 may be formed of, for example, a transparent 
plastic material, although the housing may be formed of other 
materials as well. 

Referring now to Figure 7b, there is seen further detail of 
imaging pod 700 illustrated in Figure 7a. As seen in Figure 
7b, the image capture arrangement 715 further includes an 
imaging sensor, e.g., a light sensitive device such as a 
charged coupled device (CCD) 725. As the imaging pod is 
directed toward an object to be imaged, the focusing lens 735 
focuses reflected light onto CCD 725. A wireless transmitter 
(or, e.g., a transceiver) 740 is situated in the housing 705 
and communicatively coupled to the CCD 725. An example of 
such a wireless transmitter is described in U.S. Patent No. 
5,604,531, expressly incorporated herein by reference in its 
entirely. Additionally, a power source 745, such as a small 
battery, is situated in the housing 705 and operable to 
provide electrical power to the CCD 725, light sources 730, 
and the wireless transmitter 740. In operation, images 
captured by CCD 725 may be wirelessly transmitted via wireless 
transmitter 74 0 to a corresponding receiver (or transceiver) 
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in a remote device, such as the electro-mechanical driver 
device 110. 

Although, the present embodiment is described as using a CCD 
as an image sensor, other suitable image sensors may also be 
used, such as a CMOS (Complementary Metal Oxide Semiconductor) 
type image sensor. The CMOS sensor may require less power 
than a CCD image sensor, due to its greater sensitivity to 
light. A CMOS image sensor may include, for example, a photo 
diode and/or a photo transistor to detect reflected light from 
an object to be imaged. The CMOS image sensor may transmit 
the image data as an analog signal or, alternatively, as a 
digital signal after processing by an analog-digital 
converter. 

Referring now to Figure 7c, there is seen a surgical 
attachment 750 including the imaging pod 700 coupled to 
surgical device 190. The imaging pod 700 is detachably 
received within a receptacle 755 of the surgical device 190. 
Accordingly, if the surgical device 190 is designed as a 
disposable unit, the imaging pod 700 may be removed from the 
surgical device 190 and reused in connection with another 
surgical device. Alternatively, the imaging pod 700 may be 
permanently secured to, or even integral with, the surgical 
device 190. In this regard, the permanently coupled imaging 
pod 700 would be disposed along with the surgical device 190. 

Referring now to Figure 8a, there is seen another exemplary 
imaging pod 800. Imaging pod 800 is similar to the imaging 
pod 7 00 described in connection with Figures 7a, 7b, 7c, 
except that imaging pod 8 00 includes wired connections for 
transmitting the image data to the remote device, such as the 
electro-mechanical driver device 110. As shown in Figure 8, 
the imaging pod 800 includes contact pins 805 sized to be 
received in sockets of the receptacle 755 of the surgical 
device 190, thereby providing a plug-in type connection. When 
the imaging pod 800 is inserted in the surgical device 190, 
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the contact pins 805 provide connections to circuitry 7 60, 
which supplies power to the appropriate components of the 
imaging pod 800 and transmits signals from the CCD 725 to a 
corresponding receiver in the remote device, such as the 
electro-mechanical driver device 110, through, for example, 
the surgical device 190 and the flexible shaft 170. 



Referring now to Figure 8b there is seen an exemplary 
receptacle 755 of the surgical device 190 configured to 
receive the imaging pod 180. As shown in Figure 8b, the 
receptacle 755 includes sockets 810 sized to receive the 
contact pins 805 of the imaging pod 800, The sockets 810 
electrically couple the contact pins 805 to electrical leads 
(not shown) in the surgical device 190. The electrical leads 
are electrically connected to the remote device (e.g., the 
electro-mechanical driver device 110) via wires situated, for 
example, within the flexible shaft 170 of the electro- 
mechanical driver device 110. 



It should be appreciated that the imaging pod 800 may include 
a battery for power, and utilize wired transmission for 
signals from the CCD, or alternatively, receive power via a 
wired connection and utilize wireless transmission for the 
signals from the CCD. 

Referring now to Figure 9, there is seen another exemplary 
surgical attachment 900. In this embodiment, an imaging 
device 905 is configured to be coupled to or mounted on an 
external surface of the surgical device 190. Of course, the 
imaging device 905 may also be configured to mount on other 
surgical devices, such as those described in the U.S. 
applications incorporated by reference above. 



In accordance with this exemplary embodiment, the surgical 
device 190 is a circular surgical stapler. The imaging device 
905 is mounted to a body 910 of the surgical device 190. The 
surgical device 190 includes a coupling 915, an anvil portion 
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920 and a body 910, The anvil portion 920 includes an anvil 
925 and anvil stem 930. A flexible wire assembly 940 is 
provided for communicating image data to a remote device, 
e.g./ the electro-mechanical driver device 110 (not shown). 

The imaging device 905 may slidingly fit over the body 910 and 
may be either permanently or removably mounted to the body 
910. In the example embodiment shown in Figure 9, the imaging 
device 905 is removably mounted to the body 910 via a 
resilient, e.g,, plastic or elastic strap 935. Strap 935 may 
be removed, for example, which may permit the imaging device 
905 to be reused with another surgical device or attachment. 
Alternatively, the imaging device 905 may be mounted to the 
surgical device 190 via a shoe (not shown) similar to the type 
used with a flash unit on a camera. 

The video unit 100 may be coupled, for example, to a processor 
via a wireless connection or a wired connection via flexible 
wire assembly 940. The flexible wire assembly 940 may include 
power, control and data lines. The flexible wire assembly 940 
may be coupled to, for example, a processor of a remote power 
console as described in, for example, U.S. Patent Application 
No. 09/836,781. Of course, in lieu of the flexible wire 
assembly 940, the wired connection between the imaging device 
905 and, for example, the processor, may be effected via 
individual wires disposed within or external to the flexible 
shaft 170 of the electro-mechanical driver device 110. 

It should be appreciated that the wires of the flexible wire 
assembly 940 and/or the wires disposed within or external to 
the flexible shaft 170 of the electro-mechanical driver device 
110 for communicating image data from the imaging device 905 
to, for example, the processor, may be replaced with fiber- 
optic connections . 

Imaging device 905 may include analogous features to the 
imaging devices 300 and 700 described above. For example, 
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imaging device 905 may include an image capture arrangement 
(e.g.., a camera), a circuit arrangement electrically coupled 
to the image capture arrangement, and a power supply 
arrangement for supplying power to the imaging device 905. 

The image capture arrangement of the imaging device 905 may 
include a lens, a light source for illiaminating an object to 
be imaged (e.g., fiber optic light sources, light bulbs,' LEDs, 
etc.), an image sensor (e.g., a CCD or CMOS-type image sensor) 
positioned to capture an image via the lens. In one 
embodiment, the image capture arrangement of the imaging 
device 905 may further include a cleaning arrangement for 
cleaning debris from a lens. Each of the lens, the light 
source, the image sensor, and the cleaning arrangement may 
also communicatively coupled to data bus. 
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WHAT IS CLAIMED T.q ; 

1. An surgical imaging device, comprising: 

a housing configured to detachably couple to an outer 
surface of a surgical device; and 

an image capture arrangement situated in the housing and 
configured to capture an image and provide image data. 

2. The surgical imaging device according to claim 1, wherein 
the housing is configured to slidingly couple to the surgical 
device. 

3. The surgical imaging device according to claim 1, wherein 
the housing is configured to couple to the surgical device via 
a strap, 

4. The surgical imaging device according to claim 1, wherein 
the image data generated by the image capture arrangement 
includes one of still image data and video data. 

5. The surgical imaging device according to claim 1, wherein 
the image capture arrangement includes a lens. 

6. The surgical imaging device according to claim 5, wherein 
the image capture arrangement further includes an image sensor 
positioned to capture an image via the lens. 

7. The surgical imaging device according to claim 6, wherein 
the image capture arrangement further includes an light source 
configured to illuminate an object to be imaged. 

8. The surgical imaging device according to claim 1, further 
comprising: 

a circuit arrangement disposed within the housing and 
configured to communicate the image data to at least one 
remote device. 
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9. The surgical imaging device according to claim 8, wherein 
the circuit arrangement is configured to communicate the image 
data to the at least one remote device via one of wired 
connection and a wireless connection. 



10. A surgical attachment, comprising: 

a surgical device having an outer surface; and 
a surgical imaging device having a housing configured to 
detachably couple to the outer surface of the surgical device 
and having an image capture arrangement situated in the 
housing and configured to capture an image and provide image 
data . 



11- The surgical attachment according to claim 10, wherein 
the housing is configured to slidingly couple to the surgical 
device • 



12. The surgical attachment according to claim 10, wherein 
the housing is configured ,to couple to the surgical device via 
a strap. 



13. The surgical attachment according to claim 10, wherein 
the image data generated by the image capture arrangement 
includes one of still image data and video data. 

14. The surgical attachment according to claim 10, wherein 
the image capture arrangement includes a lens. 

15. The surgical attachment according to claim 14, wherein 
the image capture arrangement further includes an image sensor 
positioned to capture an image via the lens. 

16. The surgical attachment according to claim 15, wherein 
the image capture arrangement further includes an light source 
configured to illuminate an object to be imaged. 
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17. The surgical attachment according to claim 10, wherein 
the surgical imaging device further includes a circuit 
arrangement disposed within the housing and configured to 
communicate the image data to at least one remote device. 

18. The surgical attachment according to claim 17, wherein 
the circuit arrangement is configured to communicate the image 
data to the at least one remote device via one of wired 
connection and a wireless connection.. 

19. A surgical system, comprising: 

an electro-mechanical driver device; and 
a surgical attachment including 

a surgical device having an outer surface and 
a surgical imaging device, the surgical imaging 
device having a housing configured to detachably couple 
to the outer surface of the surgical device and having an 
image capture arrangement situated in the housing and 
configured to capture an image and provide image data, 

20. The surgical system according to claim 19, wherein the 
housing is configured to slidingly couple to the surgical 
device . 

21. The surgical system according to claim 19, wherein the 
housing is configured to couple to the surgical device via a 
strap. 

22. The surgical system according to claim 19, wherein the 
image data generated by the image capture arrangement includes 
one of still image data and video data. 

23. The surgical system according to claim 19, wherein the 
image capture arrangement includes a lens. 
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24- The surgical system according to claim 23, wherein the 
image capture arrangement further includes an image sensor 
positioned to capture an image via the lens. 

25. The surgical system according to claim 24, wherein the 
image capture arrangement further includes an light source 
configured to illuminate an object to be imaged. 

26. The surgical system according to claim 19, further 
comprising: 

a circuit arrangement disposed within the housing and 
configured to coimnunicate the image data to at least one 
remote device. 

27. The surgical system according to claim 26, wherein the 
circuit arrangement is configured to communicate the image 
data to the at least one remote device via one of wired 
connection and a wireless connection. 

28. A method of using and reusing a surgical imaging device, 
the method comprising: 

detachably coupling the surgical imaging device to a 
first surgical device; 

removing the surgical imaging device from the first 
surgical device; and 

detachably coupling the surgical imaging device to a 
second surgical device . 

29. The method according to claim 28, wherein each of the 
steps of detachably coupling the surgical imaging device to 
the first and second surgical devices includes slidingly 
coupling the surgical imaging device to the respective one of 
the first and second surgical devices. 

30. The method according to claim 28, wherein each of the 
steps of detachably coupling the surgical imaging device to 
the first and second surgical devices includes coupling the 
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surgical imaging device to the respective one of the first and 
second surgical devices via a strap. 

31. The method according to claim 28, further comprising the 
step of : 

generating image data via the surgical imaging device. 

32. The method according to claim 31, wherein the image data 
generated by the surgical imaging device includes one of still 
image data and video data. 

33. The method according to claim 32, further comprising the 
step of illuminating an object to be imaged. 

34. The method according to claim 31, further comprising the 
step of transmitting the image data to at least one remote 
device . 



35. The method according to claim 34, wherein the step of 
transmitting includes transmitting by at least one of a wired- 
connection and a wireless connection. 
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